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This edition of Principia Mathemtica offers the reviewer 
little scope for adversely critical agitation. Professor Cohen 
and the late Professor Koyre have given historians of the mathe- 
matical sciences as complete and as informative a presentation of 
the successive versions of Principia as could reasonably be expec- 
ted. Eight texts have been included: the manuscript draft of 
the first edition (denoted by M) transcribed by Humphrey Newton 
with corrections by Isaac Newton and Halley, and used by the 
printers in setting the first edition; the editions of 1687, 1713, 
and 1726 (~1, Ed, Ed); Newton’s own interleaved and annotated 
copy of each of El and E2, now in University Library, Cambridge 
(Eli, E2i); and Newton’s annotated (though not interleaved) copy 
of each of El and E2, now in Trinity College Library, Cambridge 
(Ela, E2a) . It may be the case (as some reviewers have 
suggested) that a number of the annotations included here can 
be understood only in the light of other manuscripts still un- 
published. Yet the same applies to many passages from the printed 
texts; and if, on the other hand, one were to include every manu- 
script text that has a bearing on Principia--an enormous task-- 
the result, however, desirable, would be inordinately costly to 
produce, and would be considerably more than an integral edition 
of Principia itself, which was after all the editors’ principal 
aim when they first conceived their admirable project in 1956. 
In my view, they have achieved the ideal balance between present- 
ing only the printed texts and presenting absolutely everything 
that falls under the Principia rubric. 
Prefacing the texts is a “Guide to the Apparatus Criticus” 
that has qualities one wishes could be found in many other 
editions . The Guide gives a clear and comprehensive exposition 
of the symbolism and sigla used in the Apparatus Criticus, 
together with numerous examples, and tells the reader 
exactly which kinds of variants have and have not been included. 
The Apparatus Criticus does not give: (a) printing or editorial 
stylistic variations, (b) most misprints and variations in punc- 
tuation and spelling, (c) systematic changes introduced through- 
out E2 and E3 (these are noted on their first appearance), (d) 
notational variations in equivalent mathematical expressions or 
in diagrams (these are grouped in a special appendix), (e) accents, 
and (f) certain abbreviations and other typographical conventions 
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changed in the transcriptions for the present edition. There 
are ten appendices dealing with a wealth of topics: a part of Bk. 
II, Section VII in M and El that differs so widely from E3 as to 
require a separate section, a list of mathematically equivalent 
expressions, the texts of papers and odd sheets in Newton’s own 
copies, the dissemination of Newton’s manuscript corrections and 
annotations to El, the contributions to Principia of Cotes and 
(to Ej) of Pemberton, drafts of Newton’s preface to Eg, defini- 
tive bibliographical descriptions of the three editions (prepared 
by W. B. Todd) and a complete list of derivative editions, in- 
cluding excerpta in Latin and English and translations into 
English and eight other languages, an index of names cited in the 
eight texts, and the Table of Contents of E3. 
One interesting section of the “Guide” explains the choice 
of E3 as the main text (reproduced in facsimile, with the suc- 
cessive variants of the other texts given in footnote form). 
There were two considerations guiding this decision. First, the 
problem was not to establish a “definitive” text from os tensib ly 
equivalent variant readings, but to collate successive altera- 
tions made by Newton himself, E3 being in Newton’s eyes the 
“definitive” text. Second, since principia is not a literary or 
philosophical but a scientific text, and therefore closer to the 
truth in its final stage than in earlier editions, ‘to give more 
prominence to El than to E3 would be to act contrary to science 
itself, an enterprise in which imperfection, error, and uncertain- 
ty are constantly being eliminated’ (p. xiv). 
Apart from the puzzling conception of literature and philoso- 
phy implied in the second argument, both arguments are perhaps 
sufficiently convincing to dissuade one from questioning the final 
choice of E3 as main text. Yet it could be argued that the main 
text should be the one that made the most immediate impact in 
the sense of being the best text known to Newton’s contemporaries. 
The editors do not discuss this aspect of the problem, which would 
seem to be not unimportant, given that in Cohen’s companion 
biography’ of Principia separate chapters are devoted to ‘The First 
Critical Evaluations of the “Principia”’ and to “The Reception of 
The Second Edition’, but no analogous chapter for E3, and as 
Cohen [I971, 2801 remarks, ‘there are no bold and exciting innova- 
tions in Ej in the sense that there were in E2'. I cannot say 
which of the three editions did in fact have the most immediate 
impact, but there would seem to have been a prima facie case for 
viewing the problem of main text from this angle. 
Visually, these two quarto-sized volumes suffer somewhat from 
the presentation of the facsimile Eg in a fractured form. A given 
page of the present edition does not in general contain an entire 
page of the original, but more often than not a lower part of one 
page J complete with catchword, and a top part of the following 
page, complete with running head (“Philosophiae Naturalis” for 
even-numbered pages of the original, “Principia Mathematics” for 
HM3 Reviews 239 
odd-numbered pages). This is mildly unsettling for the reader, and 
makes it more difficult to locate a given page of the original 
(the pagination of the original is not bracketed beside that of the 
present edition). Presumably it was only cost that prevented the 
adoption of the simplest solution: each page of the original recta, 
and the Apparatus Criticus verso. Since the latter is small com- 
pared with the total text, this solution would have left a fair 
amount of blank paper verso, and would therefore have probably 
doubled the total number of pages and, by the arcane arithmetic 
that operates in contemporary academic publishing houses, trebled 
the price. 
For me the special fascination of a facsimile edition, 
especially one with an Apparatus Criticus as good as this, is 
that in a curious way it leads one to see more sharply the text 
as a verbal and (for mathematical works) notational testimony of 
the author's modes of communication, and, as a result, to consider 
aspects of the text that do not often come under historical scru- 
tiny. Two series of examples, the first notational, the second 
terminological, will illustrate what I have in mind. 
Appendix II lists over two hundred "Mathematically Equivalent 
Expressions, including Inversion of Order of Letters and Different 
Ways of designating the same line, arc, etc.," which are not in- 
cluded in the Apparatus Criticus. In the 'Guide to the Apparatus 
Criticus' Cohen explains (p. xxiv) "[These] variants do not 
affect the sense but may give some clue to Newton's thought pro- 
cesses. Thus, unlike the instances of change in spelling, or of 
the systematic substitution of one word for another, which have 
been ignored, these variants have been brought together so that 
the possibility may not be denied to some future scholar of find- 
ing in them a significance that at first glance is not obvious". 
A splendid decision: one would have been less inclined to specu- 
late on the possible significance of variants which, had they been 
embedded in the Apparatus Criticus, might have been passed over 
as trivial. 
Are such variants trivial, or do they have a mathematical 
significance? To put it more pointedly: if they are literally 
equivalent, mathematically speaking, then why were they intro- 
duced? Were they the result of a Parkinsonian ploy in the com- 
positing room? Was Newton as pernickety as that about aesthetic 
propriety? I am not aware that there are general answers to this 
kind of question, but an examination of some instances might at 
least provide a few clues. 
Many of the variants seem to be designed simply to improve 
clarity in the correspondence between diagram and text, such as 
the uniform designation of polygons by a clockwise or anti-clock- 
wise journey round the angles. An example is Lemma XVII of Bk. 
I (Sec. V), which concerns a trapezium (in the general Euclidean 
sense) inscribed in a conic. 
eight versions, 
The diagram is unchanged in all 
and 'ABDC' is the designation in the text of E2 
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and E3. (See Fig. 1) Yet in the text of M and El the designation 
is 'ABCD', in which the alphabetical order implies an 'unnatural' 
jump across the diagonal BC. In the earlier versions the tranezium 
L 
-x 
Figure 1 
in the diagram might have been 
seen as generated from two lines, 
i.e. AB (produced) and CD (produced), 
cutting the conic, with its desig- 
nation in the text remaining faith- 
ful to alphabetical convention. 
Other changes seem to indi- 
cate a shift of emphasis in the 
steps of a proof, or to reflect 
the geometrical reasons justifying 
them. Lemma XIV of Bk. I (Sec. III) 
shows that for a parabola with 
focus S and tangent at P, the per- 
pendicular SN to the tangent is 
a mean proportional between SP 
and SA. The proof runs as follows: 
(See Figure 2): Draw PO perpendicular to the axis and join AN. 
Then MS = SP, MN = NP, and MA = AO; therefore AN 11 OP. So, con 
eludes E2 and Ej, triangulum SAN rectangulum erit ad A, & simile 
triangulis aequalibus SNM, SNP: ergo PS est ad SN ut SN ad SA. 
Q.E.D. However, in M and El triangle SAN is similar to the equal 
triangles ‘SMN’ and 'SPN'. Why this change? Onepossibleexplanation 
is that in M and El the emphasis 
is on the equality of the tri- 
angles (because SM = SP and ./ P 
MN = PN), whereas in E:, and E3 
the lettering encapsules the 
equality of the respective angles, N, 
beginning with the pivotal right : 
angle, and thereby emphasizes 
A 
the 
similitude between SAN and each / 
; .. 
; ., 
of SNM and SNP, which is of M AS 0 
course the major step in the 
proof. Viewed in this way, the 
Figure 2 
lettering of E2 and E3 could be 
said to be an improvement, in that it 'contains' more information 
and corresponds more fully to the geometrical reasoning. If this 
interpretation of the variant is correct, then it would seem that 
the notion of mathematical 'equivalence' in the context of 
diagram lettering is due for re-examination. 
Indeed, my last example from Appendix II is a striking 
example of non-equivalence. Prop. II, Theor. II of Bk. I (Sec. 
II) shows that a body moving in a planar curve about a point S 
according to the area law moves under a centripetal force direc- 
ted towards S. Here M and El talk of the centripetal force acting 
in loco B secundum lineam parallelam ipsi CC... hoc est, secundum 
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At mover-i est mutari successive. Micraelius [1653, Motus] says 
more succinctly: Motus iinnis est mutatio: sed non omnis mutatio 
est motus, quia aliqua mutatio fieri potest in instanti, qualis 
est generatio & corruptio; quae improprie dicuntur motus... 
And the reason for this is: Ad motum requiruntur (1) res mobilis, 
(2) terminus a Quo, (3) terminus ad Quem, (4) tempus, 6 in tempore 
successio, (5) movens causa (my emphasis). Thus Newton meant 
precisely what he wrote when in Lex II he coupled emphasis propor- 
tionately mutatio of motion with vis impressa, since what he 
had in mind were discrete, instantaneous impulses generating 
instantaneous changes in motion. Yet his use of mutatio did not 
exclude the possibility of generatio in tempore, since he wrote in 
the explanatory paragraph accompanying Lex II (all editions): 
Si vis aliqua motum quemvis generet; dupla duplum, tripla triplum 
generabi t sive simul i!, seme 1, sive gradatim & successive impressa 
fuerit (my emphasis). 
Lastly, even the interpretative problems of the notorious 
hypothesis non fingo seem to diminish on discovering in Micraelius 
the following definition: FINGERE est ostendere dicto vel facto, 
quod non est verum. 
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tion about the subject matter of each publication to enable 
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and historiography, but not other topcis unless there is a fair- 
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lish cumulative subject indices. 
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lineam BS; et in loco C secundum lineam ipsi dD parallelam, hoc - 
est, secundum lineam CS. (See Fig. 3) 
jc e 
Figure 3 
In E andE 
acts2secun d 
the force at B acts secundum lineam BS, but at C it 
urn lineam SC. If this is not a misprint, then it is 
surely a simple mistake, and not a mathematically equivalent ex- 
pression: since directionality is in question, CS is correct, 
whereas SC is not. (The editors comment on their experience of 
‘equivalent’ variants linked to physical situations: see p. XXV). 
As a verbal testimony of Newton’s means of expression, the 
text of Principia presents a different kind of problem: that of 
interpreting (and ultimately translating) its philosophical voca- 
bulary. The solution to this problem lies in consulting, not Lewis 
& Short, but seventeenth-century philosophical lexicographers such 
as Goclenius, Micraelius, or Chasteigner de la Rochepozay, and in 
studying some of the innumerable Peripatetic textbooks (such as 
Magirus, whom Newton read at Cambridge as an undergraduate) which 
were universally used in seventeenth-century curricula. There 
are as yet no systematic textual studies, though Professor Cohen 
in the prefaces to the present edition and to his Introduction 
promised a commentary and English translation of Principia; but 
it is now being increasingly appreciated that the terminological 
matrix within which Newton’s natural philosophy (and that of most of 
his contemporaries) was written was that of the traditional Peri- 
patetic philosophy. Newton’s ideas were not Peripatetic, but his 
